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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/18/2008 has been entered. 

Response to Amendment 

1 . The claim amendment filed on 1 2/1 8/2008, addressing claim 9-1 2, 1 5, and 1 6 
rejections from the final office action (09/18/2008), by canceling claims 9-12, 15, and 16, 
and adding new claims 20 and 21 is acknowledged and will be addressed below. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 20-21 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 
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Claim 20 recites the limitation of "by maintaining the maximum depth to be less 
than 0.4 mm", there is lack of support of this limitation. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kokusai (JP 2000355766 a second English Translation as of 03/10/2008, 
hereafter '766), in view of Murakami (US 5088697, hereafter '697), Yao et al. (US 
2002/0066412, hereafter '412), and Matossian et al. (US 5303574, hereafter '574). 

766 teaches some limitations of: 

Claim 20: A method of vapor phase growth with reduced slip dislocation 
frequency, comprising: providing a silicon single crystal substrate ([0003], epitaxial 
growth has to be on single crystal), the substrate having a main surface (Fig. 3, #5, the 
top of #5 is a main surface) and a rear surface (the bottom surface); using a susceptor 
having only a heat treated body section ("heat treated body section" is considered a 
product-by-process claim, Zagury process produces the same product limitation) formed 
of Carbon (instead of graphite) and coated with silicon carbide (SIC) (abstract), wherein 
after heat treatment (Zagury process produces the same product limitation) the body 
section is warped along its longitudinal length in an inverted U-shape (as shown in Fig. 
2); a pocket formed on the susceptor (as shown in Figs. 2 and 4), the susceptor pocket 
having an outer peripheral side part (Fig. 2, the outside of #31 which is near the 
substrate #5) which is capable of supporting the rear surface of the silicon single crystal 
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substrate (as shown in Figs. 2 and 4) and an inner peripheral side part (Fig. 2, the 
inside of #31 ) defining a bottom surface which is kept in a state of being more recessed 
than the outer peripheral side part in an inside of the outer peripheral side part (as 
shown in Figs. 2 and 4); the pocket having an initial maximum depth D defined between 
the bottom surface of the inner peripheral side part in the pocket and a plane defining 
the location of the rear surface of the silicon single crystal substrate when mounted on 
the outer peripheral side part over the pocket (pocket intrinsically having depth D), and 
after the heat treatment having a reduced pocket depth (D - p) that has been reduced 
due to the inverted U-shape warping by warping amount p to be less than 0.4 mm 
(Zagury process produces the same product limitation; as shown in Table I, well below 
0.4 mm); mounting the silicon single crystal substrate on the outer peripheral side part 
of the susceptor over the pocket (as shown in Figs. 2 and 4); and performing a vapor 
phase growth of a silicon epitaxial layer ([0001]) on the main surface of the substrate 
with reduced slip dislocation frequency (intrinsic property of the apparatus/product). 

Claim 21 : The method as claimed in claim 20, wherein the susceptor is a type of 
a single wafer (Fig. 2, each secondary susceptor #17 holds one wafer #5), and a 
curvature on a rear surface side of the susceptor is 1 .75x1 0" 5 mm" 1 or less (Based on 
the information in Table 1 of '766, an 8 inch wafer with an 85 ju.m depth crevice is 
equivalent to a curvature of 1 .7*1 0" 5 mm" 1 , therefore, '766 taught the limitations of claim 
7). 



'766 does not teach the limitations of: 
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Claim 21 : (a silicon single crystal substrate) of 300 mm or more, selecting a 
susceptor having only a heat treated body section formed of graphite and coated with 
silicon carbide, (with reduced slip dislocation frequency) by maintaining the maximum 
depth to be less than 0.4 mm. 

'697 is an analogous art in the field of CVD (abstract), particularly in eliminating 
the bad effect on the exposed portion of the susceptor (col. 2, lines 27-31). '697 teaches 
that graphite is normally used for susceptor because its workability (col. 3, lines 36-38). 

'412 is an analogous art in the field of chemical vapor deposition, specifically for 
processing a semiconductor substrate that minimizes contact with the backside of the 
substrate. '412 provides the gap depth at a range of 0.15 to 0.5 mm for 300 mm wafers 
(bottom of [0029]), preferably at 0.25 mm. 

'574 is an analogous art in the field of articles used in manufacturing tool, 
particularly in wear of tool (title, abstract). '574 teaches checking dimensions 
periodically (col. 1, lines 53-65) with initial inspection (selecting) and subsequent 
measurement and discarding part not meet tolerance (maintaining). 

At the time of the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have adopted graphite as susceptor material as taught by '697 
in the apparatus of Fig. 2 of '766, for the purpose of workability; furthermore, to have 
adopted the range provided by '412 and incorporated a 0.25 mm gap depth to the 
pocket #31 in Fig. 2 of '766, in a susceptor for 300 mm wafers, with a reasonable 
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expectation of success and the expectation of similar results. The selection of a known 
material based on its suitability for its intended use supported a prima facie obviousness 
determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 
297 (1945) (MPEP 2144.07); and still furthermore, to have initially inspect and 
subsequently checking the dimension tolerance (selecting and maintaining) of the 
manufacturing parts, as taught by '574, for the purpose to evaluate tool wear and 
ensure useful life to tools. 

The examiner regards the above claim language of the susceptor as a product- 
by-process claim because claim 20 recites "selecting a susceptor having instead of 
the process of making the susceptor. 

In case Applicants argue the form of claim language is method claim, claims 20- 
21 are rejected in an alternative form below. 

4. Alternatively, Claims 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over '766, '697, '412, and '574, in view of Yukio et al. (JP 07-335572, 
hereafter '572). 

'766, '697, '412, and '574, together, teach all limitations of claims 20 and 21 as a 
product-by-process susceptor, as discussed above. 



'766, '697, '412, and '574, together, do not teach the limitations of: 
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Claim 20: heat treatment and "after the heat treatment having a reduced pocket 
depth (D - p) that has been reduced due to the inverted U-shape warping by warping 
amount p to be less than 0.4 mm". 

'572 is an analogous art in the field of CVD eptiaxial ([0002]), particularly in 
reducing slip ([0017]) by providing a depth/crevice to the susceptor ([0018]). '572 
teaches heat treatment after mechanical polishing ([0025]). 

At the time of the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have followed the mechanical Zagury process with a heat 
treatment process, as taught by '572 ([0025]), for the purpose of reducing trap impurity 
(see [0031] and table II for example). The heat treatment will produce dimension 
variation and the inspection (as taught by '574) of the design parameter (as taught by 
'412) would have selected pocket depth of less than 0.4 mm. 

Response to Arguments 

Applicant's arguments with respect to claims 20-21 have been considered but are 
unconvincing in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEATH T. CHEN whose telephone number is (571)270- 
1870. The examiner can normally be reached on 6:30AM-3 PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IK. T. C.I 

Examiner, Art Unit 1792 

/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



